ABSTRACT
INTRODUCTION
Loss of myocardial tissue following an acute myocardial infarction (AMI) is one of the triggers for deleterious ventricular remodeling and development of heart failure, the degree of ventricular remodeling being one of the most important predictor for worse outcomes in the post-infarction period [1, 2] .
The amplitude of the left ventricular remodeling process following an acute myocardial infarction depends on many variables including infarct size, treatment administrated in the acute phase or during the post-acute phase, severity of co-existing lesions in other coronary arteries or the pre-existing left ventricular dysfunction and dilatation [3, 4, 5] . Another powerful stimulus for the development of ventricular remodeling is wall stress, a direct determinant of oxygen consumption. It has been proved that the stress concentration around an infarcted region depends more on the inotropic status of the non-infarcted border zone than on other parameters like infarct size [6] .
The assessment of regional contractility is nowadays possible due to the new echocardiographic techniques which allow the precise quantification of wall motion based on the semi-automated determination of endocardial systolic excursion or wall thickening. Many limitations of 2D echocardiography (such as the high degree of interobserver variability or the lack of feasibility of Simpson technique, based on a geometrical assumption, in patients with remodeled ventricles) have been eliminated by the new 3D echocardiographic techniques, that provide a more objective and reliable basis for evaluation of ventricular volumes and regional wall motion, using quantitative assessment of volume and contractility for all ventricular segments during the cardiac cycle [7, 8] .
In this study we aimed to demonstrate the role of regional contractility evaluated with 3D echocardiography immediately after infarction, in the area surrounding the infarcted myocardium, in predicting development and progression of left ventricular remodeling following a revascularized myocardial infarction.
MATERIAl AND METhODS

Patients
In total, 48 subjects with acute myocardial infarction who underwent primary PCI within the first 12 hours from the onset of symptoms followed by optimum medical therapy (ACE inhibitors, beta blockers, aspirin, clopidogrel, statins) were enrolled in the study.
The demographic data, history and risk factors (age, gender, smoking status, presence of diabetes, hyperlipidemia, obesity and hypertension) were recorded for every patient.
3D echocarDiograPhic analysis
All echocardiographic examinations were carried out at the baseline (day 2 ± 3 postinfarction) and during followup at 3 months postinfarction, using a Philips Sonos 7500 equipment. All acquired images were transferred to the QLab workstation for data processing, measurements and interpretation.
3D echocardiographic analysis started with delineation of the endocardial border followed by definition of ventricular segments. Based on recommendations by the American Heart Association, the left ventricle was divided into 17 segments. Therefore, in the 48 patients, 816 ventricular segments were analyzed and for each segment a contractility curve was obtained (Figure 1 ). For each segment the following parameters were determined: maximum contraction amplitude (endocardial excursion), maximum and minimum volume during the cardiac cycle and segmental ejection fraction. After summation of these data from all the 17 segments, we obtained the 3D-determined ejection fraction, global left ventricular end-diastolic and end-systolic volume.
Remodeling was assessed by measuring serial changes in global LV volume using 3D echocardiography at baseline and after 3 months follow-up. Regional index of contraction amplitude (RICA) was defined as the sum of maximum contraction amplitude for those segments irrigated by the infarct-related artery divided by the number of these segments.
Positive remodeling (PR) was defined as an increase in LV end-diastolic global volume with >15% compared with baseline.
We followed the correlation between these 3D-echo derived parameters and the extent of remodeling process following myocardial infarction, which was assessed by measuring serial changes in global LV volume using 3D echocardiography at baseline and after 3 months of follow-up. 
RESUlTS
Twenty-seven patients experienced positive remodeling (PR group) following the infarction and 21 patients showed no signs of remodeling (non-PR group).
The clinical baseline characteristics of the study population showed no significant differences between the PR and non-PR group in respect to age (p = 0. Table 1 . However, the highest statistical significance to differentiate between the two groups was reached for the index of regional contraction amplitude ( Table 2 ).
3D echo analysis of lV remoDeling
A significant proportion of patients developed positive remodeling despite successful primary PCI. Remodeled ventricles were assessed by 3D echo, which revealed dilatation of the ventricular cavity in the area of the infarction (Figure 3 ).
Linear regression analysis of 3D echocardiography-de-
rived parameters in correlation to the extent of remodeling at 3 months postinfarction showed that the amplitude of LV remodeling presented the highest correlation with the RICA, parameter expressing the regional contractility in the border zone of the infarction (Figure 4 ).
3D echo baseD PreDictors of lV remoDeling
Logistic analysis based on receiver-operator characteristics (ROC) curves of the 3D echo derived parameters that signif- The accuracy of RICA in predicting LV remodeling was highly superior to the other parameters studied (AUC = 71
for ICA, 78 for EF, 55 for EDV, 68 for ESV). However, the specificity of this parameter for prediction of ventricular remodeling was only 26% (Table 2) .
DISCUSSIONS
Successful revascularization of acute myocardial infarction should restore the function of damaged myocardium when performed within the recommended timeframe.
This restoration of circulation should prevent the development of ventricular remodeling, process with a powerful negative impact on the evolution of patients [9, 10] .
However, it is not clear in this moment what subset of patients is more prone to respond to this therapy. Based on the current knowledge a clear distinction between future "responders" or "non-responders" to revascularisation is not possible.
In this study we demonstrated that there is a strong correlation between alterations in regional contractility of the border zone areas adjacent to infarction, immediately after infarction, and the development of left ventricular remodeling. In our experience, the impairment of regional contractility was associated with the development of LV remodeling to a more significant extent than the global impairment of ventricular contractility. Contractility in the border zone adjacent to myocardial infarction depends on many parameters, including the anatomy of coronary circulation, microcirculation, collaterals, and the degree of ischaemia in this territory [11] . All these contributors to regional contractility present various degrees of alterations or changes during the acute phase of myocardial infarction [12, 13] . Therefore, in the setting of an acute coronary event, we should evaluate not only the size of the injury, but also the condition of the border zone as a major contributor to the ventricular function, either regional or global.
Even though the role of regional contractility in pre- 
CONClUSIONS
In conclusion, using a 3D based objective assessment of ventricular volumes and quantification of regional wall motion, our study showed that impairment of regional contractility in the border area of the infarction was associated with development of LV remodeling to a more significant extent than the ventricular volumes or the global impairment of ventricular contractility. This underlines the role of regional contractility immediately after the infarction in predicting future evolution of these patients.
